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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for enhancing emission of an EL element having a luminescent layer containing 
a dopant to provide a method for manufacturing a light emitting device containing an EL element with satisfactory emission. 
SOLUTION: This method comprises forming a first luminescent layer consisting of a luminescent material and the dopant by 
evaporation, and stopping the evaporation of the dopant while continuing the evaporation of the luminous material to form a 
second luminescent layer consisting of the luminous material. Accordingly, the continuity between the first luminescent layer 
and the second luminescent layer is enhanced to improve the characteristic of the interface of the luminous layer, whereby a 
satisfactory emission can be obtained. This technique is particularly effective in stopping the addition of the dopant or reversely 
the addition thereof on the way of the formation of the luminescent layer. 
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(57) [BJB] 

[HUB] K^>h*£t?#S3fcJi*Wl,fcEL5SI^P© 
S. CtiJC^O^l ©^fe/l«t^2©^Jli©Pfl©a 



[sS#!l ] W&t*£MsJ:t>'F-^> bfrbftzmi © 

* sure f w<> r ©^#*±ArHfriew^W4*^^ 

mmbXmizmMttmto<kU i m§& Fwo h*>6&.5J& 
2©fW*fiW^*Ct*1#«iTSI6^B©«JS* 10 

a. 

©!6*IB*ji»«:J:»jJ5!Wb. «riB«36tt*m©ji!»* 

«wfc**friB Fw%-> h©«ai*±a>riwiai6*ttt# 
[«*«4 ] B%&tma>6tts* i ©»#■*.**«: 

644*2 ©»(W%J^*4Ci*tt»4rS*ft*8 20 
§©«£#&„ 

[l»*9I5 ] W5fc>S 1 75M9l*«4©C>-rn*>-«cte^ 

r, Htriem2©^B©±tc#jsp*^)g-r^ci%«F 
ciMose ] mm 1 75Mff*3i5©(,»-rti*>— cc*fi> 

r, ilir8B3fcM&tettt*4«A lq 3 (FU^-8-*-/y 
=£§©§?&;**£. 

[tiW3S7 ] s«*^ 1 75MW*3l5©(,»-rtiJ!P— {C*jl» 
r. «nBKwt>h4««**^T&«Msm'C**C4 30 

r , Buig f-/<> h i »»#**-i-w«tmr * set 
£#14 4 t zmftrnmomrnxm. 

in&Sl 0] »^9tCfBiS©^£«g?:«l»fcC4 
[|P^©f£ffl&IftBJ§] 

[000 1 ] 40 

[iw§©iji-rs«8WMff] ns*»^cniks© 

HKEL (Electro Luminescence) tKWhtlZ>?&ft&tt 

oar. EL3R^4t>!>) «*-r«»eitai(cnr«.' 

tt*. W«EL^-/^^U-ft»W«J»*y^*-K (O 
LED: Organic Liqht Emitting Diode) «*|%^©^ 

[0002]*fc. *^m^Ci©t#5Mtt 
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T©^14t*f4£^ty. 

[000 3] ffiJfflSKfct,^. K-^Fi 

fit. h4ftS«»WHjG»e>ttS««KffttSftay 

«*JBK»ftlStiSFw"{>hib-c«. - 
[0004] 

fi'ttmi/Ta*. WISE LMfflUfc^igJJi 

ttashros. =jysr*tt©»«rt3awtffl©3R^-* 

jfti-TSC 4"CJBBl«BE*«fiT-*-*C 4=Sr#®[4 btte 
[0005] C CTH2«C*Ofc©«#f6ipj#6JWrr> 

[0 0 0 6 ] S2(cfct^r > 2 0 lB^^IS, 2 0 
2IJITO (Indium Tin Oxide) ;6>6&&1§& 2 0 3 
BPEDOT 3&>6«t*iEfLaA» 

(20nm), 204I3STAD UtfD-FU7i- 
JU7 5>^ag&) *»6&SjE?Uft3» (2 0nm) . 2 
05Ba-NPD (4,4'-tX [N- (1-^-7^^) 

SM(lOnm). 206«SDPVBi (Xfo-f 

JB4U5) (lOnm), 2 0 7 «D CM^MO/cA 
U, ( r VX- 8 r7;US-^A§g#) 

a>&*cs#yfc» <ht. sse»*Ji4i.>5) (ion 

m) . 2 0 8«A 1 q 3 *>6fc-2>ffc7£JI (felT. JifelS 
(40nm) . 2 0 9«Yb (-fyfiUK 

[0007 ] C©4^*^HJ#P,«A 1 q 3 4 FwO 
r 4**3S« (Att«*t9H&&Jltt«tm*Hl*eaE 

»2 0 7*JKRSU *Cc-B*li^iii), fftfAl 
q,©#*a»t,-C»ie3£#J12 0 8*J&SU-C<,>fc. 
[0008] IS^*e>lSH2{C^'raJB«jS©E L^T- 

we. ^fefcj:c>'^fe*5zife3nree©^:^f# 
6ns„ icw *»9!#/&#«ffofc±iB*j*-cttia 

[0009] 

C^*^fH/J; ; 5 4-rssiS3 W895m*» 
6&3«K«&fiW*«c*fc»). *©«W4>«cKwc> 

tf»4d*«ct»BI4©a»tt*ie»*C4*fl!H4T 
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[ooio] msmiax, K->f> h ^tsmtm^ 

Z<D&*> Kj&t<DBkiirj: E LflT-£^t?#£7££Sg©iSjS 
(001 13 

^tf^/l£©ra©f?ffi#f^feK*i* < iJS-T&i^ 10 

[0012] -e-t-c. m2t,cmLtcm* 

mticie^x. A 1 q , i F-A>hT*4S»mi 
*&»»KJ:9JiMl.rS*e$BW2 0 7*iB«U A 

©g£A 1 q J ©**sa»U'Cl8ke»*JB2 0 8*JI5liS 

[0013] H3<CCTl/fc©tt> 4«l8*fflt>rfWO 20 

Xg&. 3 0 2BI TO (Indium Tin Oxide) #>6£t& 
Pig. 3031JPEDOT (#';f*7*»*644 
IE?L&AJI (2 0 nm) . 3 04SJSTAD (Xt'D- 

h o y * ^;ur s >mmm apzu&iERM&m ( 2 0 

nm). 305Ba-NPD (4,4' -K* [N- ( 1 - 
±y?-)V) -N-7i^-75^] f7x;A) *>>6 
KZiEIWl&m ( 1 Onm) . 3 0 6BSDPVBi 

T. HeftXH&kO) (20nm), 307BF-/1 30 
>hib-CDCM^i^ttIL//«iA 1 q 3 ( hyx-8-* 

^fe^c/lilrO) (10nm). 3 0 8«Alq> 
htah^itm (JWT. Ife^feiiC^) (40n 
m) . 3 0 9«Yb ( r^U A) )8#>6&&l&@ 

[0 0 14] 13 KSt$^iOE Ltf ©Mi Lt 
t$8*«ft*tt. ife^3feI3 0 7 £3§fe^;fcH3 0 8© 

«w«:?8*aijiffl*t& < . im^mm<Di?z<,mmxm 
Ltc&g:. &ftLtcELm*&z>teR<fftem&mftzn 

[0 0 15] llfC^lfc^^tt. J: 9^6 

n/cae^©«g^tt-c*f3. *t$A*jfcg<!: u km 

<#7fcfi5tS«Iffi) ilt^a^ 0 1 

tC^Jr^tc. RS400-700nm©®iKT'q- 

-C<,>£C £#*>;!>> 

[0016] *§tw%t><,£c<Dmm.zm?>x. f-><> 

h5r#tf^@?:WL/c^©EL^^fiS-rS^ 50 



#13 2002-33191 
4 

«. *x f- £ & S^7c14M^©^«f*±e*-5 c £ < £ 

[0017] vL±<D£^ic> *mm?&tim.(DWk-ti 

»«c«tOidE0tl/. ^3^ttf4©l*£tSWfc* * 

mg?z>ti,>>>$m?3m<,cj:*)E LjmjftA-rs&tc 
[ooi8] *m±<ommm.<jm&ft(m.. is 
t£¥t?mttm<DmM*mvtc&$. b^mmux 

[ 0 0 1 9 ] -t 0-C. £Lh©J: 5 fc E L3RT©S!i}»#& 
£J8l>£ t £"C. ^&|fc)&&s»6ttS>< » ->^"7 h y 
? *19©2S7ciSgfcO<teTi>-r 7"vh y £*M©f£ 

^g^ias-r set #rajtBr * 
[0020] f-/<> h ztstsmtm 

^ti^m-^-r^xic^x^mM^m-r^ ct&xz 

■5. ^-©J£S. F-'<c>h**t?JB££*]Etl,»JBi©« 

te©6l±*»W* "T 5C£m5. 
[0021] 

[0 02 2] 

n>xmw?z>. (fi mBj^ffimtc-rs/cfecc. ran 

Ci£T4„ 

[0 02 3] ST. 04 (A) {c^-T<fc^CC. ^/^^S 
®5 0 0±K^b^t^«B^6^.S>T«6K5 0 1*3 
0 0 nm©ilSK:jf5fiK0/Co C©B#. mtaHti&gm*:. 

rmicb. ^xi«5 o o«:ifrs^©^^rgg* 1 

0~2 5 w t%<ti^©<C^Lfc. 
[0 024] ^tCTifeM5 0 1 ©±(C50 nm©J?S© 
^SSJRIS (0iSi±T) ) *7-7X-?CVD*£«:«fc«5 
fOt, #P§¥7 - 1 3 0 6 5 2#2:$fiiCie 

k (MSAi/ y 3>^o< y ~> y a >m<b 4><«> 
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5) 5 0 2^Ml/c o (04 (A) ) 

[0 02 5] 2MC % 04 (B) CCm-T^SCC. 
f!5 0 2^^-^>^ Lt »««: Jul U/c¥*gf*jg 
5 0 3-5 0 6^MWc o (04 (B) ) 

[0026] #CC, 0 2±ec«Mb3SRIR 

■CttS«R«5 0 7 * 1 3 0 n mCD*S*C«ldEUft:. * 
UT. SSR5 0 7 4^0 >t*l#B5 0 3^ 

¥^#|g5 0 3— 5 0 64Hai#a>a5 1 x 1 0 1J -5 10 

x i o i7 atoms/c^co^gr'^^n^ 0 ccrasftisn 

fc#n>»*TFT©USri>tf«BE©Wffl{Cffll»6*iS. 
(04 (C) ) 

[0 0 2 7 ] #CC % Sgl5 0 7±tCU^XhvX^5 
0 8a, 5 0 8b*J&i5EU S885 0 7*^lt 

85ft] C(DIl(Cj:^J>3!)S2xio u -5xiO 
1 9 atoms/cm 3 ©jftfirft * ft ( n 
fM) 5 0 9»fiX3^Co (04(D)) 

04 <E> fc^-TASK:. ¥9M*Bt 20 
5 0 3-506 4So t^XvC V DffitC J: 0 y- F 

a, 1 1 o nmm<Dmm<v&mmzmi>tc 0 

[0 02 9] IXIC* 5 0nmJ|(DH^>^JMTa 
N) mt. 3 5 0nm«<D^>^Jl/ (Ta) JRiT«c4 

11-51 5«B0ELfc. C<DB»* y-FH®5 1 2tt 
nSTsKW«5 0 9(D- ^K^- F*fiiftII5 1 0£;fr 

[0 0 3 0] ^CC, 0 5 (A) GC^Ti^C, y-h^ 30 
651 1-5 1 5 47X^iUtgBi^^C'J>^ 1 
x 1 0 16 -5x 1 0 1 * atoms/art <Di&m~cmimLtc 0 C 
UtM^n/c^W5 1 6-5 2 3(CttnI^ 

*H&5fiH« 509(01/2-1/10 (Disar- y > wmm 

[0 03 1 ] ^CC, 05 (B) tCTn-r^Ct, FS 
6511-51 S^vx^iltSSI^^ F*g 
i!5 0 7?:x^>yu/c 6 #SI»W"CttCHF 3 ;tf 
X4^tK7Yi^>^m^ y-h3»«IS5 2 
4 — 5 2 8£Jg/&b/c 0 40 

[0 03 2 ] ^CC, 05 (C) tc^-rXSlC^ l>is*b 
7X^5 2 94M0, #P>^3 x l 0 10 — 3 x 1 0 
2 1 atoms/cm 3 Oi@ £ tt * «fc 5 KiSftl 0 r iBtfSKlC #a 
>*Stf^tt«J««5 3 0-5 3 3*JBJffiUfc. fcfc. 

5 30-5 3 3«cw««cy >«?nri^ 
ccrasjnsn43j<a>«-€-(DiJ>tt< tfc3 o o 

[003 3] 05(D) &c^cr<fc5tt:u^x hv 50 
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X^534a-5 34d*MU, U>£ 1 X 1 0 20 -1 
x 1 0 l, atans/an , (O?te<b&SJ:5^«»nOTiifaK 
y >*$^«ig5««5 3 5-53 9 *J^JS8L fc 0 ft 
*>\ 5 3 0-5 3 3(D5^ 540-543 

-c^sti*««tc«i§i«icy>3&5astti3n-5^ ps^ 

[0 034])WC, l/^F7X^534a-5 34d4 
^il544ilt20 0nmi(DHt® 
fb^y a U «»Sftfcy>*fctt 

5 5 0"C, 4«Fia<D«WHl«:?Tofc. CCD® 

*SR**tf»H»*-C3 5 O'C-C 1 ^RKDMMSI^ff^ 
7WRIt«ffll*ffofe. (05 (E) ) 
[0 03 5] #tfc, 06 (A) cc7jvr«fc5K:, SSI If Rfl 
*6ISBl5 4 5*JBfltOfc. **«5»cra. ffigj®5 4 4 
(D±CC 5 0 0 n mJVQKf kf 'J r3 >M£gJf OfcflHft <b 
L/c 0 »l»BI*6»BI5 4 5CC*fLr.a>^^ 

htf-JH&JBflSU V-Xi23S5 4 6-5 4 9i, FU 
-Y>iBS5 5 0-5 5 2*^U/c. ftte, ^mMffl-e 
«C<D««* 4 f^>l60nm, fflfc^$>B4 0n 
m, 2wX5tfDi/ y :3>3:^i*T;U ^>)Al3 0 0 n 

[0 03 6] 0 6 ( B ) cc^T<fc^tcW«8tfli^ 
6tt*W2JBWWBj|»«5 5 3«r»aELA:. #»fe#Jr« 

m2 mmmmm s 5 3 cc f u >e« 552 cc^-r 
sm@5 5 4zj&f8iLtc 0 xmmmmzmmnms 5 4 

{fcB53K»8* 1 1 0 n m©J*&te»Ji£Ofc. 
[0 037] 9iiR«ffi5 5 4(D^ffitC^y>Mffi 

(uvtc) susw-rsci-cfflsitTo^. 

[0 038] #0C, *«?B*l8Jfc-r*ci«:J:»)EL» 
5 5 54Mlfc e *HJfc«-c«, PEDOT (#y* 
*?*>) a>6ttSIE?L&A» (2 0nmJ5) % ST A 

d (xza-hvy*~)i'Tz>mmm t^htrnjEn 

ftt£H (2 OnmflO % SDPVBi (XfD-^^ 
VW7*-J\,) frhtz&Z&tm (1 OnmJl) , a- 
NPD (4,4'-t*^ [N- (1-7"^^;U) -N-^x^- 

^-7^] 1^:7 x~;U) a>6tt4IE?Ufi3gJl ( 1 0 n 
m/S) , F-^*>FiLrDCM^JJDU/cA 1 q 

ttS»36» ( 1 On mil) , 2 0 7«Alq 3 ^6W 
( 3 0 n m/S) ^HH^fi£0/cSS«jg<!: L/c e 
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[003 9] J5:*s, ±fc«J?£K:*s(>r . PEDOT©^ 
toOCCPAni WJT~'J» *m^Xi>&i,\ $. 

[0040] tj:is. ^mmm-cit f-/o h zmmbtc 
Aiq 3 ( h y.x-8 y hr^s. -^Afg 

ft) *6ttSIBIW«iaiK(/fc«. A 1 a,flWK»*± 

[0 04 1 ]*^ffl(,^<b. h--^->h*S<fcO'A 1 10 
q s *>6&SJS3fc»B (gn©lfeM£Jl) <t. A 1 q 3 frhl£ 

zftam ( fit 2 ©is#n ) i <Dm&Dmm-c tt < & <o . 
©@<, >cc <fc & © £ p, u r c 

[004 2] ^K. £)SJg (JMWUctt-f » A 
M) #>e>&&|i£ffi5 5 $*m-MK.£'0 4 0 0 nm©J?;* 
IC&lSLtc. C*>LXM6 (C) tC^-TJr^^jgtDT 
i'f-f^FV i-XlS^lfc. *£tfc0rc»H6 20 

( C ) K jjk? T ? T 4 r y * XSS©±KlSt^^! 

[0 04 3] 3 7i'?-(7 , '7h^^Ii«:7l/ 
+->^;U7'y> h-y--+-y h (FPC) 

[0044] cmmm2 1 ##sbj©e L^©sfjg^ffi 30 

«. /^i^v h y *x§s©|8:)fe&g©K3g;£&K:ffl(,> 

[0 04 5] C^JSF!I3D sgJf&FdHC^L/cT^TW 7 
v h y f^KO^Bi^U-tSTFT-CSt^ 

Sifi^iuTiftoi. ^SRS9i«im>T6A 40 

0. TFT©8Jji«:{iPg5£;**i£tC>„ 

[0046] mmmA ] segt&i 1 «:fct,>r. 

[0047 ] fcfc. ^HKfltDttfiEtt. fUSSW 1 ~*S6 

[0048] vgmwb'y $mwiK.is\,*x, jEnmx so 
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[ 0 0 4 9 ] &**. 4m0ftDfltJ$K. *iS«ai 1 

[0050] tttweyi&mtcis^-c. mtmtu 

r=»BJai&F-«»6©«*4#6*«:fiJffl-c* Slfcftttfcf 

[0 05 1 ] (T.Tsutsui, CAdachi, S.Saito, Photoch 
emical Processes in Organized Molecular Systems, e 
d. K.Honda, (Elsevier Sci.Pub., Tokyo, 1991) p. 437.) 
±IEil»c$#3ft;fcEL*«4 (^7'J>6i) <Dft* 

[0 05 2] 
Utl ] 




[0 05 3] (NI.A.Baldo, D.F. O'Brien, Y.You, A.Shou 
stikov, S.Sibley, M.E.Thompson, S.R.Forrest, Natur 
e 395 (1998) p. 151.) 

[0 054] 
Ut2] 



E t 



E t 



E t 




Et E't 
[0 05 5] (M.A.Baldo, S.Lamansky, P.E.6urrrows, 
M.E. Thompson, S.R.Forrest, Appl . Phys . Lett . ,75 (199 
9) p. 4.) 

(T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamura, T.Wat 
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anabe, T.tsuii, Y.Fukuda, T.Wakimoto, S.Mayaquchi, 

3pn.Appl.Fhvs., 38 (12B) (1999) L1502.) 
±!2^tC$RSStlfcELW4 ( I rl§<*) (DftttZ 

[0056] 
Ub3] 
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[0057] jjj±©ct ^ {c=m3i®e-?*> ?><Dmt>t&% 

£/§<,>6t§^<fc «5 3 ~4<g©ilSt>^|fe3fcS^^©Sl 

[0058] tmmm ) *¥kw*mmu-c&fs.ztitc 

oT. «*&mmSJI©*^<tl.T/B(>£C£*n?# 

So 

[0059] ^^©mmSfti LTtt. f^**^ 
•MS. y-hS^-yt;i'3>f*-$, y-AtS 

£09. 0 1 OiC^^". 

[0 060] i9 (AXJELf^yu-r-Cfc*), M 
($200 1, X)fS2002, g|^g|32 0 0 3£^if„ 
#2PJ©?£:*^gtt^n3l52 0 0 3&Cffl(,>SC£*5-e^ 
So #IPJ©#S:ft*i^-JU£^^ccm>&c<fcrE 

[006 1 ]i9 (B) «t*-r**^7-C*0. #&2 
10 1. ^352 10 2. ^A*S)52 103. X 
-f?^2104. M-,f'l-2 105. §0gi52 1 0 6 40 
£^tf. *^©^ggaa^5P2 1 0 2fCffll,^C 
i*i-C^So 

[0 0 6 2 ] 09 (C) ii^^^^^-C^O. 
2 2 0 1. S^SB2 2 0 2. mm$H2 20 3. 
•^2204 4ttf. ^HJO^^g«^gP2 2 0 
2Km>SC<*:#-C#£o 

[ o o 6 3 ] 0 9 < d ) ix2mm#&mz.tcwem£.m 

1 . 3E£ki&& (CD, LDIWJDVDf) 2302, 
&fP*-{ v^2 30 3. SUkSIS (a) 23 04. SlTnSB 50 
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( b ) 2 3 0 5 £^t?. ^S^P ( a ) l/TWfctg 

^tksp (b) ttii ur^tf^^am-r 

*^©^^g«cn6^SR ( a ) . ( b ) 

So 

[0 0 6 4 ] 09 (E) ttiwl (^X-OU) a>f^ 
-$-C*>5. ;fc{*2 4 0 1. gmSB2 4 0 2. §{£352 

4 0 3. SfpX -f-^2404, y*y^a^h240 

5 z^ts. ^m<Dmtm^m^m2 4 o 2 «m»* 

[0 0 6 5] 09 (F) «^-V^I/3>f»-»-C4> 
0. #{*2 50 1. Mf*2 5 0 2. a*SJ52 5 0 3. * 
F 2 5 0 4*^t?o ttW<D9&&kWi&&m2 
5 OSiCfflWCiWti, 

[0 06 6] SEfc. JJB*SWUtt*-Y>*-*» h«>C 

at v (-jr-^;u^ue) tt<sr©*?*«ia*i*MK"c 
ism ^ n fctiwg^si^-f 5ci^<60, mamm 
nzwrrrzmg&wu-c it-cm. wpokceur? 

[ 0 0 6 7 ] *fc. *B^Btt*^0ri»S«$fl>jWt2j 
[0 06 8] CCT?01 0 (A) ««^mi£-c*)0. * 

-atflftfr^fffii. (»f¥a.) 2601. «««w*tf ^ 

8W4 (ttfg^SP) 2602ffet), «fPSB 2 60 1fe 
«feVtWRS^SB2 6 0 2«&*£SB2 6 0 3raifi(/Cl» 
•S. »fPSP2 6 0 1 CC«^A*Si52 6 0 4. SI 
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